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X- A culture of SphingomonaM sp. strain AD109 or a 
mutant thereof . \jL — 
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A nucleotide molecule 
amino acid sequence 
a mutant, fragment o 



encoding an enzyme having an 
i3et forth in SEQ ID NO. : 2; or 
homologue thereof . 



The nucleotide molecule of Claim 2 having 
substantially the sane sequence as the sequence set 
forth in SEQ ID NO.: 1. 



A nucleotide molecul 
amino' acid sequence 
a mutant, fragment 



5 encoding an enzyme having an 
set forth in SEQ ID NO. : 4; or 
homologue . thereof . 



or 



The nucleotide molec 
substantially the 
NO . : 3 - 



ule of Claim 4 having 

sequence set forth in SEQ ID 



same 



A nucleotide molecule encoding an enzyme having an 



amino acid sequence 
a mutant, fragment olr 



set forth in SEQ ID NO. 
homologue thereof . 



The nucleotide molecvi 
substantially the sartie 
forth in SEQ ID NO, 



6 ; or 



le of Claim 6 having 

sequence as the sequence set 



A nucleic acid moleci le comprising the nucleotide 
sequence set forth ir SEQ ID NO. : 1, SEQ ID NO. : 3, 
or SEQ ID NO. : 5; a rrutant or fragment thereof; or 
a combination thereon. 



A nucleotide sequence comprising at least about 20 
contiguous nucleotides from the sequence of SEQ ID 
NO.: 1, or the complement thereof. 

f 

The nucleotide sequence of Claim comprising at 
least about 40 contiguous nucleotides from the 
se q Uence 0 f SEQ ID NO. : 1 or the complement 
thereof . 



The nucleotide sequence of Claim comprising at 
least about 50 contiguous nucleotides from the 
sequence of SEQ ID NO. : 1 or the complement 
thereof . 

A nucleotide sequence comprising at least about 20 
contiguous nucleotides from the sequence of SEQ ID 
NO.: 3, or the complement thereof. 

// 

The nucleotide sequence of Claim comprising at 
least about 40 contiguous nucleotides from the 
sequence of SEQ ID NO. : 3 or the complement 
thereof . 

(!■ ■ 

The nucleotide sequence of Claim comprising at 
least about 50 contiguous nucleotides from the 
sequence of SEQ ID NO. : 3 or the complement 
thereof. 

A nucleotide sequence comprising at least about 20 
contiguous nucleotides from the sequence of SEQ ID 
NO.: 5, or the complement thereof. 

■ ■ 

The nucleotide sequence of Claim J*ST comprising at 
least about 40 contiguous nucleotides. 
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The nucleotide sequence of Claim ^ comprising at 
least about 50 contiguous nucleotides. 



y& . A nucleotide sequence which specif ic^ally hybridizes 
to a polynucleotide molecule compri/sing the 
nucleotide sequence set forth in ^EQ ID NO. : 1. 
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19. The nucleotide sequence of Claim 18, wherein the 
isolated nucleotide sequence hwrfMzei to the 
polynucleotide molecule un£ter/condi£aons of high 
stringency. 

10 2<6 . A nucleotide sequence which hybridizes to a 

polynucleotide molecule comprising the nucleotide 
sequence set forth i:i SBQ ID NO 
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The nucleotide seque 
isolated nucleotide 
polynucleotide mole 
stringency. 



ence 



cul 




A nucleotide seq 
polynucleotide mole 
sequence set fc/rtn ii 



of. 



laim 20, wherein the 
ence hybridizes to the 
le under conditions of^high 



which hybridizes to a 
e comprising the nucleotide 
SECXfD NO . : 5 . 



The nucleotide sequence of Claim 22, wherein the 
isolated nucleotide sequence hybridizes to the 
polynucleot/de molecule under conditions of high 
stringency i 

An enzyme having substantially the amino acid 
sequence set /forth in SEQ ID NO. : 2, or an 
enzymaticalw active fragment thereof. 



The enzyme of Claim wherein said enzyme is 
isolated from a microorganism. 

it /* 

^2™. The enzyme of Claim wherein the microorganism is 
a Sph i ngomona s . 

& /? 

2^. The enzyme of Claim wherein the microorganism is 
Sphingomonas sp. strain AD109. 



28. The enzyme of Claim 27 having substantially the 

amino acid sequeice set forth in SEQ ID NO. : 2, or 
fragment thereof , said enzyme being substantially 
free of other Sphingomonas proteins. 

2*9. An enzyme having substantially the amino acid 
sequence set forth in SEQ ID NO. : 4, or an 
enzymatically active fragment thereof. 

The enzyme of Claim wherein said enzyme is 
isolated from a microorganism. 

2£\ The enzyme of Claim ^Sr wherein the microorganism is 
a Sphingomonas. 

^2*f The enzyme of Claim wherein the microorganism is 
Sphingomonas sp. strain AD109. 

% ?0 

^5. The enzyme of Claim having a molecular weight of 
about 4'0,000 daltons. 
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An enzyme havir 
sequence set 
thereof, said 
other Sphingoi 



g substantially the amino acid 
fcfirth in SEQ ID NO, : 4, or fragment 
onzyme being substantially free of 
'nas proteins. 



5 2^5. An enzyme having substantially the amino acid 
sequence set forth in SEQ ID NO. : 6, or an 
enzymaticallv active fragment thereof. 

The enzyme of Claim wherein said enzyme is 

isolated from a microorganism. 

10 yf. The enzyme of Claim ^"wherein the microorganism is 
a Sphingomonas . 
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^^efT The enzyme of Claim ^^wherein the microorganism is 
Sphingomonas sp. strain AD109. 

j \ 
3/9. An enzyme having Substantially the amino acid 

sequence set forth in SEQ ID NO, : 6, or fragment 

thereof, said enzyne being substantially free of 

other Sphingomonas | proteins . 
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An enzyme comprising the amino acid sequence set 
forth in SEQ ID NO. : 2, 

An enzyme comprising the amino acid sequence set 
forth in SEQ ID NO.: 4. 
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^a^T An enzyme comprising the amino acid sequence set 
forth in SEQ ID NO. : 6. 

A Sphingomonas enzyme catalyzing the conversion of 
dibenzothiophene to dibenzothiophene-5 , 5-dioxide . 
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A Sphingomonas enzyme catalyzing the conversion of 

dibenzothiophene-5, 5 -dioxide to 2- (2- 
hydroxyphenyl) benzenesulf inate . 

A Sphingomonas enzyme catalyzing the conversion of 
2- (2 -hydroxyphenyl) benzenesulf inate to 2- 
hydroxybipheriyl and inorganic sulfur. 



A plasmid comprising a nucleic acid molecule of 
Claim ^operatively linked to a promoter. 



10 A plasmid comprising a nucleic acid molecule of 

Clainrx operatively linked to a promoter. 

HI 

A plasmid comprising a nucleic acid molecule of 
Claim^ operatively linked to a promoter. 

4^T A plasmid comprising a nucleotide molecule of Claim 
15 operatively linked to a promoter. 
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microorgan 



5/) . A transformed 

recombinant DNA p 
encoding an enzyme 
mutant or a homologu 



A transformed mic 
recombinant DNA p 
encoding an enzyme 
SEQ ID NO. : 4, or 
thereof . 



ism containing a 
asmid comprising a DNA molecule 
set forth in SEQ ID NO. : 2, a 
e thereof. 



oorganism containing a 
asmid comprising a DNA molecule 

having the sequence set forth in 
a mutant, fragment or homologue 
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5^\ A transformed mic 



oorganism containing a 



recombinant DNA p] 
encoding an enzyme 
set forth in SEQ ip NO. 
homologue thereof 



asmid comprising a DNA molecule 
having the amino acid sequence 
6 ; ~or a mutant or 



encoding an enzyme 
SEQ ID NO. : 2, or 
thereof; a DNA seq 



sequence encoding 
sequence set forth 



A transformed microorganism containing a 
recombinant DNA plasmid comprising a DNA sequence 

having the sequence set forth in 
i mutant, fragment or homologue 
lence encoding an enzyme having 
the sequence set forth in SEQ ID NO. : 4, or a 
mutant, fragment or homologue thereof; and a DNA 

m enzyme having the amino acid 



in SEQ ID NO. : 6, or a mutant, 



15 fragment or homolopue thereof. 

eA. A method of desulf urizing a fossil fujgl containing 
organosulfur molecules, comprising ^le-^steps of: 

(a) contacting the fossil fuej^xtfith an aqueous 
phase containing \a Sphjrfigompnas- derived 

2 0 desulf urizat ion m<Jcatalyyt thereby forming a 

fossil fuel and aqueous yphase mixture; 

(b) maintaining the mixture? uiid^rconditions 
sufficient for deaulfiuirlzation, thereby 
resulting in a fg^prl fuel having a reduced 

25 organic sulfur consent; and 

(c) separating the fafesiil fuel having reduced 
organic sulfur /ontjent from the^esulting 
aqueous phase . y 

55. The method of Claftm 54(Mifi^ein the biocatalyst 

3 0 comprises an enzyme preparation or a microorganism 

comprising an e/nzyme having the sequence set forth 
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in SEQ ID NO. : 2, or a mutant, active fragment or 
homologue thereof; an enzyme having tWe sequence 
set forth in SEQ ID NO. : 4, or a mutuant, active 
fragment or homologue thereof; and /an enzyme having 
the amino acid sequence set forth/in SEQ ID NO. : 6, 
or a mutant, active fragment or Jiomologue thereof. 

56. The method of Claim. 55 furthe:/ comprising the steps 
of adding a f lavoprotein, flavin, NADH or a 
combination thereof. 
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10 57. The method of Claim 55 yh£rein the fossil fuel is a 
liquid hydrocarbon. 

58. The method of Iclaim 5l/ wherein the liquid 
hydrocarbon ar^la petroleum, 
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59. The method of c\airi/ 55 ^/herein the biocatalyst is a 
15 microorganism. 

60. The method of Cl^aim 59 wherein the jirfcroorganism is 
Sphingomonas sp. strain AD109. 

61. The method of ClairA 59 wherein the microorganism 
contains a heterologous > /j5NA molecule which encodes 

20 the biocata^Lyst . 



62. The method of Claim 61 wherein the heterologous DNA 
is derived from Sphingomonas sp. strain AD109. 



63. The meychod of Claim 55 wherein the biocatalyst is a 
cell -free fraction. 



The method of Claim 63 wherein the biocAtalyst is a 
cell-free fraction of Sphingomonas sp/ strain 

AD109. 



A method of oxidizing organic molecules, comprising 
the steps of : 

(a) contacting the organic molecules with an 
aqueous phase containing 

derived biocatalyst capable of oxidizing 
organosulfur compefunds, thereby forming an 
organic comppfmd and acjueous phase mixture; 
and 

(b) maintaining the mixtuir^^under conditions 
sufficient f or\ oxipl^fcion of the organic 
molecules by tpfT biocatalyst , thereby forming 
an oxidized organic compound. 



The method of Claim wherein the biocataj^st 
comprises an enzyme Mavirig the sequenpe set forth 
in SEQ ID NO.: 2, or a /mutant, acpfve fragment or 
homologue thereof ; /anjrenzyme having the sequence 
set forth in SEQ |DyN®.: or a mutant, active 
fragment or homolo^uo-i^hereof ; an enzyme having the 
amino acid sequence set forth in SEQ ID NO. : 6, or 
a mutant, active fragment or homologue thereof; or 
a combination thereof. 



The method off Claim 66 wherein the organic is an 
organosulfur/ compound which is a component of a 
fossil fuel/ 



^77 

68. The method of Claim 67 wherein the organosulfur 
compound is a substituted or unsubsti/tuted 
dibenzothiophene and the oxidized o/ganosulf ur 
compound is a substituted or unsuhystituted 
dibenzothiophene - 5 - 5 - dioxide . 
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69. The method of Claim 67 whereln/tJie organosulfur 
compound is a substituted or junsubstituted 
dibenzothiophene- 5 -5^ai oxide/ and the oxidized 
organosulfur compemnd is a /substituted or 
unsubstituted *2\ (2-hydroxyphen^ifb^nzenesulf inate , 



Q 



70. The method of Clkim 66 i&nerein the biocatalyst 

capable of oxidizing y^rganosul fur molecules is a 
microorganism. 



Q 
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71. The method of Cla^iyf 70 wherein t^fe microorganism is 
15 Sphingomonas sp. sfcrain ADlO^f 

72. The method of Claim 70/wherein the microorganism 
contains a heterologous DNA molecule which encodes 
the biocatal^t . 
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73 . The method of Claim 72 wherein the heterologous DNA 
is derivecy from Sphingomonas sp. strain AD109. 



74. The method of Claim 66 wherein the biocatalyst 

capabl^ of oxidizing organosulfur compounds is a 
cell -free fraction . 
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